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FOREWORD

e A

The investigation described herein constitutes one phase of studies
conducted during 196l and 1965 at the U. S. Army Engineer Waterways Ex-
periment Station (WES) under U. S. Air Force Project No. L10-A, MIPR No.
AS-4-177, "evelopment of Landing Gear Design Criteria for the CX-HLS
AMrcraft." (The CX-HLS is now designated C-5A.) This program was sponsored
and directed by the Landing Gear Group, Alr Force Flight Dynamics Labora-
tory, Research and Technology Division, Mr. R. J. Parker, Project Engineer.

These tests were conducted by persormel of the WES Flexible Pavement
Branch, Soils Division, Under the general supervision of Messrs. W, J.
Turnbull, A, A. MaxWwell, and R. G. Ahlvin, and the direct supervision of
Mr. D. N. Brown. Other persomnel actively engaged in this study were
Messrs. C. D. Burns, D, M, Ladd, W, N. Brabston, A. H. Rutledge, H. H.
Ulery, Jr., A. J. Smith, Jr., and W, J. Hill, Jr. This report was pre-
pared by Messrs. Brabston and Hill.

Directors of WES during the conduct of this investigation and prepa-
ration of this report were Col. Alex G. Sutton, Jr., CE, and Col. John R.
Oswalt, Jr., CE, Technlcal Director was Mr. J. B. Tiffany.

Publication of this technical documentary report does not constitute
Air Force approval of the report's findings or conclusions., It is pub-
lished only for the exchange and stimulation of ideas.

[ ]
KENNERLY H. DIGGE

Chief, Mechanical Branch
Vehicle Equipment Division
AF Flight Dynamics Laboratory
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ABSTRACT

This data report describes work undertaken as part of an overall
program to develop ground-flotation criteria for the C-5A aircraft. A
test section wus constructed to & width adequate for two test lanes.

Each lane was divided into three items having different subgrade CBR
values and different traffic surfaces. It.m 1 was surfaced with modified
T11 aluminum landirg mat, item 2 with M8 steel mat, and item 3 remained
unsurfaced. Traffic was applied to the lanes using a 70.000-1b load
having different wheel assembly configurations. A single-tandem and a
twin-wheel assembly were used on each of the two test lanes, respectively,
Each assembly consisted of two 56x16, 24-ply aircraft tires spaced 60

in. c-c with inflation pressure of 100 psi.

This report presents the data collected on soil strengths, surface

deformations and deflections, and drawbar pull. The traffic-coverage
level at failure for each test ihem is also given.
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SUMMARY

Tests orn Section 4 are one vhase of a comprehensive research program
to develop ground-flotation criteria for heavy cargo-type aircraft. Sec-
tion 4 consisted of two similar traffic lanes, lanes 7 and 8, each of
which was divided into three items ( Fig 20). Each item was constructed
to a different subgrade CBR value and had a different traffic surface.
Item 1 was surfaced with modified T1ll aluminum landing mat, ifem 2 with
M8 steel landing mat, and item 3 remained unsurfaced.

Traffic was applied to lanes 7 and 8 using single-tandem and twin-
wheel configurations, respectively. Wheel assembly load was 70,000 1b for
both lanes. Each assembly consisted of two 56x16, 2h4-ply aircraft tires
spaced 60 in. c-c and inflated to 100 psi. Fig 22 gives pertinent tire-
print dimensions and tire characteristics. The lanes were trefficked to
failure in accordance with the criteria designated in Part I of this
report. Data were recorded throughout testing to give a behevior history
of each item.

Using the test criteria mentioned above, it was possible to directly

compare the effecis of trafficking with the two assemblies. Basic per-
formance data are summarized in the following paragraphs.

Lane 7

Item 1

Item 1 was considered failed due to roughness and mat breakage at
300 coverages. The rated CBR for the item was 2.1.

Item 2

Item 2 was considered failed due to roughness at 200 coverages. The
rated CBR for the item was 4.9.




Item 3

Item 3 was considered failed due to excessive rutting .t 100 cover-
; ages. Traffic was continued and data were recorded for postfailure
; ¥ coverages. The rated CBR for the item was 9.3.

Tane 8

Ttem 1 ]

Ttem 1 was considered failed due to roughuess at 460 coverages. The
rated CBR for the item was 2.h.

Item 2

ce .

Ttem 2 was considered failed due to roughness at 142 coverages. The
rated CBR for the item was 4.0.

Ttem 3

Item 3 was consideraed failed due to excessive ruttine at 62 cover-
ages. The rated CBR for the item was 9.8.




ATRCRAFT GROUND-FILOTATION INVESTIGATION

PART V DATA REPORT ON TEST SECTION L

SECTION I: INTRODUCTION

The investigation reported herein is one phase of a comprehensive
} research program being conducted at the U. S. Army Engineer Waterways

3 Ixperiment Station (WES), Vicksburg, Miss., as part of U. S. Air Force
, Project 410-A, MIPR No. AS-4-177, to develop ground-flotation criteria
|

|

for the C-5A, a heavy cargo-type eircraft. Specifically, the tests
reported herein are part of a series of tests to determine the degree of .
interaction of the wheels of multiple--wheel landing-gear assemblies on
landing mat and unsurfaced soils under various conditions of loading, and
to compare the trafficking effects of equally loaded single-tandem and twin-
wheel configurations.

l Prosecution of this investigation consisted of constructing two é
similar traffic lanes and subjecting them to equal test loads with single- i
tandem and twin-wheel landing-gear assemblies, respectively.

‘ This report presents a description of the test sec ion and wheel

assemblies, and gives results of traffic. Equipment us' ., types of data
and method of recording them, and general test criteria are explained and
illustrated in Part I of this report.




SECTION II: DESCRIPTION OF TEST SECTION AND LOAD VEHICLE

Description of Test Section

The test section (Fig 20 ) was constructed within a roofed area in
order to allow control of the subgrade CBR (California Bearing Ratio) in
the test items. Section L4 was laid out on the same site as Test Section 2
in this series (Part III). The underlying subgrade was undisturbed by
tests on Section 2 so that only 1 ft of soil was excavated for construc-
tion of Section 4. The excavated area vas backfilled in two lifts with
a heavy clay soil (buckshot; classified as CH according to the Unified
Soil Classification System) which had a plastic limit of 27, liquid
limit of 58, and plasticity index of 31. Gradation and classification
data for the subgrade material are given in Part I.

Two traffic lanes divided into three items each were constructed in
the section. Different subgrade strengths were obtained in the items
(Fig 20 ) by controlling the water content and compaction effort. Items
1 and 2 were surfaced with modified T11 aluminum and M8 steel landing
mats, respectively ( Fig 21). Item 3 remained unsurfaced. Landing mats
used are described and illustrated in Part I.

Load Vehicle

The load vehicle is shown in Fig 2. . ILoad cart construction,
details of linkage between the luad compartment and prime mover, and
method of applying load are presented in Part I. For trafficking lanes
7 and 8, the load compartment was weighted to produce a 70,000-1b load on
the tracking wheels. A single-tandem wheel configuration and a twin-wheel
assembly were used for trafficking lanes 7 and 8, respectively. Two
56x16, 24-ply, type VII aircraft tires spaced 60 in. c-c and inflated to
100 psi were used. Tire-print data and tire characteristics are given
in Fig 22 .




SECTION III: APPLICATION OF TRAFFIC AND FAILURE CRITERIA

Application of Traffic

The load vehicle was operated to produce uniform traffic coverage
on the test lanes. The load cart was driven forward and backward along
the same track longitudinally along the test lane, then shifted laterally
and the forward-backward operation repeated. Figure 1 shows the general
method of applying uniform coverages cn the test lanes. Typically, the
lane widths were not exact multiples of the tracking tire widths and
spacings so that it was necessary to determine a coverage factor for each
lane to compensate for small overlaps or gepes in the coverasge pattern.

In all cases, the coverage levels indicated in the text and on the data
sheets represent the coverage levels determined in this fashion.

TEST LOAD VEHICLES SHFTED TEST LOAD
LATERALLY AFVER
SINGLE TANDEM EACH FORWARD- TWIN WHEEL
o000 LW BACKWARD PSS uwl I
v, —_— -

‘Q/ / N
[ 2 s T aT o T e T T el s T 1D 2 T3 [ a v 2T s T 4
TIRE TRACKING POSITION NO. . TIRE TRACKING POSITION NO.
12.3-FT-WIDE TRAFFIC LANE 10-F T-WIDE_TRAFFIC LANE l
| 1
LANE 7 LANE S

Figure 1. Sequence of traffic application for uniform coverages

Failure Criteria and Data Collected

Failure criteria used 1n this investigation and descriptive terms
used in presentation and discussion of data in all reports in this series
are presented in Part I. A general outline of types of data collected 1is
given in the following paragraphs. Details on apparatus and procedure for
obtaining specific measurements are given in Part I.

CBR, water content, and dry density

CBR, water content, and dry density of the subgrade were measured
for each test item prior to application of traffic, at intermediate cover-
age levels, and at fallure. After traffic was concluded on &n item, a
measure of subgrade strength termed "rated CBR" was determined. Rated CBER
is generally the average CBR value obtained from all the determinations
made in the top 12 in. of soll during the test life of an item. In certain
instances, extreme or irregular values may be ignored if the analyst
decides that they are not properly representative.

.




Surface roughness, or differential deformation

Surface roughness, or differential deformation, measurements were
made using a 10-ft straightedge at various traffic-coverage levels on
all items. Rut depths were measured for the unsurfaced item, and dish-
ing effects of individual mat panels in the mat-surfaced items were

reeemsem—

recorded. 4
Deformations i

Deformations, defined as permanent cumulative surface changes in
cross section or profile of an item, were charted by means of level
readings at pertinent traffic-coverage levels.

Deflection

Deflection of the test surface under an individual static load of
the tracking assembly was measured at various traffic-coverage levels
on both mat-surfaced and unsurfaced items. ILevel readings on the item
surface on each side of the load wheels and on a pin and cap device
directly beneath a load whecl provided deflection data. Both total
(for a single loading) and elastic (recoverable) deflections were
measured on items 2 and 3. All mat deflection was for practical pur-
poses recoverable, 1.e. total deflection equaled elastic deflection.
The pin and cap device for measuring deflection directly beneath load
wheels was applied to the subgrade of surfaced items through a hole
(existing or cut) in the mat.

Rolling resistance

Rolling resistance, or drawbar-pull, measurements were performed
! with the load vehicle over each test item at designated coverage levels.
Three types of drawbar measurements were taken: (a) maximum force
required to overcome static inertia and commence forward movement of the
load cart, termed "initial DBP"; (b) average force required to maintain
a constant speed once the load vehicle is in motion, termed '"rolling
DBP"; and (c¢) maximum force chtained during the constant speed run,
termed "peak DBP."

Mat breaks

Mat breaks on the surfaced items were inspected, classified by
type, and recorded on the data sheet at various coverage levels.
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SECTION IV: BEHAVIOR OF ITEMS UNDER TRAFFIC AND TEST RESULTS

Lane 7
Behavior of items under traffic
Item 1. Fig 3 shows item 1 prior to traffic. The mat sur-

face remained in excellent condition through LO coverages and deteriorated
gradually with trafficking thereafter. The item was considered failed due
to roughness and mat deterioration at 300 coverages ( Figs 4 through
7). At failure, many mat breaks and rivet failures were evideni. The
rated CBR of the item was 2.1.

Ttem 2. Fig 8 shows item 2 prior to traffic. The ME mat
surface did not have a large number of breaks at P00 coverages when the
item was corsidered failed due to roughness ( Figs 9 and10). At
coverage levels near the failure point, the panel ends at the mat joint
near the center line began to project upward ( Figs 9 and 10). The
rated CBR of the item was 4.9.

Item 3. Item 3 prior to traffic is shown in Fig 11 . The
item was in serviceable condition at 80 coverages, but had greatly dete-
riorated when data measurements were again taken at 128 coverages
( Fig 12 ). After studying data collected at 128 coverages, it
was decided to antedate the time of failure to 100 coverages. Failure
was due to excessive rutting. The rated CBR of the item was 9.3.

Test results

Results of trafficking lane 7 are summarized in table 1. Soil
test data are given in table 2. Table 1 also contains drawbar-pull
values for thes load vehicle operated over an asphalt-paved strip for com-
parison with drawbar values recorded on the test lane.

Item 1. Item 1 was considered failed due to roughness and mat
deterioration at 300 coverages. The following information was obtained
from traffic tests on item 1. .

a. Roughness. Table 1 shows the steady increase in differential
deformations with traffic coverages. At failure, average
transverse and diagonal differential deformations were 2.75 and
2.16 in., respectively. Average transverse differential defor-
mation was 2.75 in. Dishing effects of individual mat panels
(table 1) averaged 0.48 in. at failure.

Deformation. Figs 23 and 24show average cross-sectional and
profile deformations, respectively, for 40 and 300 coverages.
Average cross-sectional measurements are shown for two typical

|o
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mat runs. The plots representing mat runs with joint located
near the lane center line illustrate the tendency of the Joint
to deflect upward. On the adjacent runs whers the midpoint
of mat panel was located at center line of the traffic lane,
the maximum deformation developed near the lane center line.

Deflection. Average elastic mat deflections under static load
of the load vehicle (Fig 25 ) increased consistently with traffic
coverages. Maximum deflection occurred with the panel joint

at center line of the wheel assembly. Elastic subgrade deflec-
tion was not determined for the item.

Rolling resistance. Table 1 shows drawbar-pull values for
several coverage levels. Initial and rolling drawbar-pull
values increased to the 200-coverage level, then decreased
slightly with additional trafficking. Peak drawbar values
increased with the number of traffic coverages.

Mat breaks. Numerous mat breaks occurred in tracking the item
to failure. Mat breaks were classified and recorded by type
(table 1). An unusually severe mat failure occurred in run L,
panel 8, causing 6 in. of one end of the panel surface to tear
loose and protrude upward at an angle of approximately 45 deg
(Figs 4 and 5).

Item 2. Item 2 was considered failed due to roughness at 200 cover-
The following information was obtained from traffic tests on item 2.

Qe

o

Roughness. Differential deformations (table 1) show consistent
increases with number of traffic coverages. At failure, average
lorgitudinal, transverse, and diagonal differential deformations
were 1.97, 1.89, and 2.65 in., respectively. The maximum av-
erage differential deformation was 2.65 in. diagonal. The
average dishing measurement was 0.7l in. at failure.

Deformation. Permanent surface deformations are indicated in
the cross-section and profile plots in Figs 23 andad, re-
spectively. Measurements taken at 40 and 200 coverages are
represented. Average cross-sectional differential deformations
are shown for both typical mat runs. Maximum average cross-
sectional deformation was 1.2 in. at failure.

Deflection. Average elastic mat deflections under static load
of the lvad vehicle are represented in fig 25 for O, 40, and
200 coverages. Deflections for three positions of the load
vehicle relative to mat joint locations are plotted. Maximum
deflection occurred with center line of the load assembly at
the mat joint with an average of 2.4 in. Elastic subgrade
deflections at O and 4O coverages were 0.6 and 0.8 in.,
respectively.

Rolling resistance. All drawbar-pull values given in table 1

-———-—-—_-——-—-—“
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show increases with trafficking. Rolling drawbar-pull values .
however, increased only slightly.

e. Mat breaks. Mat breaks observed are given by type in table 1.
Few breaks occurred in the MB mat before the item Tailed.

Item 3. Ttem 3 was trafficked to 128 coverages et which time data
measurenents were taken. Study of the data indicated that the item was
trafficked beyond the normal failure condition, and it was decided to
predate the time of failure due to rutting at 100 traffic coverages.

The following information was obtained from traffic tests on item 3.

a. Roughness. Table 1 lists the differential deformation measure-
ments and rut depths for 40, 80, and 128 coverages. The average
rut depth at 128 coverages was 5.75 in. Differential deforma-
tions in the longitudinal direction were slight, averaging
0.50 in. at 128 coverages.

|

Déformation. Average permanent soil cross-sectional and profile
deformations at 40 and 128 coverages are plotted in Figs 23
and 24, respectively. Rutting and settlement of the item are
seen to be far advanced at 128 coverages.

c. Deflection. Average total soil deflections are plotted in
Fig 25. At 128 coverages a maximum average deflection of
1.8 in. is shown. Elastic soil deflections at 0, 40, and
128 coverages measured 0.3, 0.5, and 0.5 in., respectively.

U

Rolling resistance. All drawbar-pull values increased sub-
stantially over the trafficking period. Drawbar-pull values
recorded at O, 40, and 128 coverages are shown in table 1.

Lane 8

Behavior of items under traffic

Item 1. Item 1 is shown prior to traffic in Fig 13 The
item held up well under traffic and did not have an excessive mumber of
mat breaks at any time. Traffic was applied to the 460-coverage level
when the item was considered failed due to roughness ( Fig 14 ).
The rated CBR for the item was 2.k.

Ttem 2. Fig 15 shows item 2 prior to traffic. On mat runs
having the mat joint located near the lane center line, the panels de-
formed in a concave upward shape along their length causing the panel ends
to extend upward at the joint. This condition contributed to transverse
and disgonal roughness in the lane. No mat bresks occurred during test-
ing. At 142 coverages the item was considered failed due to roughness

Figs 16 and 17). The rated CBR was L4.0.

DUV SPP S SN o S pes




Item 3. Item 3 prior to traffic is showa in Fig 18 . The
item remained in good condition through 20 coverages with rut depths
averaging 1.56 in. Continued trafficking resulted in progressive rut-
ting and failure of the item at 62 coverages ( Fig 19 s+ The
rated CBR for the item was 9.8.

Test results

Data recorded during trafficking of lane 8 are summarized in table
1. ©Soil test data for each item are given in table 2. Table 1 also
shows drawbar-pull values for the lecad vehicle operated oa an asphalt-
paved strip for comparison with drawbar-pull values recorded on the test
lane.

Item 1. Item 1 was considered failed due to roughness at 460
coverages. The following information was obtained from traffic tests on
item 1.

a. Roughness. Table 1 shows the generally increasing magnitude of
differential deformations with number of coverages. Roughness
along the direction of traffic was not severe at any time,
averaging less than 1.50 in. at failure. Average transverse
and diagonal differential deformations were 2.20 and 1.71 in.,
respectively, at failure. Dishing averaged 0.56 in.

Deformation. Filg 23 shows average cross-secticnal deformations
for the item on each of two typical mat runs a2t 20, 320, and
460 coverages. On mat runs in which the panel spanned the
entire lane width, maximum deformation occurred near the center
of the lane. On the adjacent runs with a mat joint at the lane
center line, maximum deformation occurred about 2 ft on each
side of the joint. Center-line profiles in Fig 24 for 20 and
460 coverages show the general subsidence of the traffic lane
and reflect the slightly elevated center-line joints of alter-
nate mat runs.

o

Deflection. Average elastic mat deflections measured at O, 20,
and 460 coverages are plotted in Fig 25 for three positions of
wheel assembly relative to mat panel joints.

jo

Rolling resistance. Drawbar-pull values for several coverage
levels are given in table 1. Maximum values of initial and

[f=1

rolling drawbar-pull values were recorded at 62 coverages. Peak

drawbar-pull value was greatest at 460 coverages.

e. Mat breaks. Deterioration of the T1ll mat on item 1 was rela-
tively slight at failure compared with the corresponding item
in lene 7. Table 1 shows bresks classified by type for nu-
merous intermediate coverage levels and at failure of the item.

Mat embedment. In the early stages of trafficking, the mat

|+




was fully embedded in the subgrade. However, during testing
the soil entrapped between the tees on the underside of the
mat separated from the subgrade. In an area along the lane
center line the mat was bridging the subgrade during the
latter part of the test, except when under direct loading.

Item 2. The item was considered failed due to roughness at 142 .
coverages. The following information was obtained from traffic tests
on item 2.

a. Roughness. Differential deformations for several coverage
levels are shown in table 1. Development of roughness par-
alleled the increasing number of traffi. coverages. The
manner in which the panel end Jjoints along the lane center
line projected upward contributed to roughness effects. Also,
in making differential deformation measurements at failure, it
was decided that the close proximity of the panel end joints
on both sides of the traffic lane in alternate mat runs
( Fig 21) affected performance of the mat surface inside the
lane and therefore these joint lines were included in roughness |
determinations. At failure, the average longitudinal, trans-
verse, and diagonal differential deformations were 1.91, 3.10,
and 2.94 in., respectively. {

b. Deformation. Average cross-sectional deformations are rep-
resented in Fig 23 for the two typical mat runs. Deformations
recorded at 20 and 142 coverages are shown. Maximum defor-
mations occurred along paths on both sides of the lane center
line. The center-line profile plot in Fig 24 illustrates

the deflecting of panel end Jjoints that developed with
trafficking. L

c. Deflection. Average elastic mat deflections are represented

in Fig 25 for O, 20, and 142 coverages. Deflections are
plotted for the load assembly at three positions relative to
mat joint locations. Plots are erratic for center line of
assembly at mat joint and at half point of panel, and show
little change with trafficking. Deflections with the assembly
center line at panel quarter point are more consistent. Elastic
subgrade deflections are tabulated in table 1 for O, 20, and
142 ccverages.

d. Rolling resistance. Drawbar-pull values for several coverage
levels are shown in table 1. Only small increases wbar-
pull values were recorded from O to 142 coverages

e. Mat breaks. No mat breaks were observed in the ite 2ilure.

Ttem 3. Item 3 was considered failed due to excessive rutting at
62 coverages. The following information was obtained from traffic tests
on item 3.
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Ro ess. Differential deformations and rut depths at 20 and
coverages are shown in table 1. At failure the average rut
depth was 3.72 in.

Deformation. Average permanent soil deformations at 20 and

coverages are plotted inPFig 23 and24 for cross section
and profile, respectively. The cross-section plot reflects a
ridge down the lane center line, as shown in Fig 19 c
Measurements for the profile plot in Fig 24 were made to one
side of the center-line ridge to be more representative of
the entire item.

Deflection. Average total s0il deflections under static load
of the load wheels are plotted in Fig 25for 0, 20, and 62
coverages. Increasing deflections were consistent with in-
creasing number of coverages. Maximum average deflection was
2.3 in. at failure of the item. Elastic subgrade deflections
are shown in table 1 and reached 0.5 in. at failure.

Rolling resistance. Drawbar-pull values are given in table 1.
Rolling drawbar-pull values increased with increasing traffic
coverages. Initial and pesk values measured were slightly
inconsistent with number of traffic coversges.
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SECTION V:

PRINCIPAL FINDINGS

From the foregoing discussion, the principal findings relating
test load, wheel assembly, tire inflation pressure, surface type, sub-

grade CBR, and traffic coverages are as follows:

Rated Coverages
Ioad, Wheel Assembly, Type of Subgrade at
and Tire Pressure Surface CBR Fgilure
70,000-1b load; single- Modified T11 2.1 300
tandem assembly (60 in. aluminum mat
c-c); 56x16, 2U-ply
tires inflated to 100 M8 steel mat 4.9 200
psi
Unsurfeaced 9.3 100
70,000-1b load; twin- Modified T11 2.4 460
wheel assembly (60 in. aluminum mat
c-c); 56x16, 24-ply
tires inflated to 100 M8 steel mat k.0 142
psi
Unsurfaced 9.8 62
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TABLE 1
SUMMARY OF TRAFFIC DATA, TEST SECTION L
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-wheel (60 in. c-c) assemblies was used for trafficking lanes 7 and 8, respectively. On the vhesls were 5&x16, 2b-ply tires inflated to 100 pei.

Break types are defined and 1llustrated in Purt I.
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Boter A 70-kip load on single-tandem (S0 in. c-c) and twin
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TABIE 2

SUMMARY OF CBR, DENSITY, AND WATER CONTENT DATA, T¥ST SECTION k4

~Number of Water

Test Traffic Depth Content

Item* Type of Surface Coverages (in.) CBR (%)

Remarks

Lane 7
1 Modified T1l G 0 2.7 25.4
aluminum 6 2.1 29,1
landing mat 12 1.5 30.2
18 2.2 2.2
300 0 2.8 28.5
6 2.0 31.6
12 1.5 33.2
18 28 3.5
2 M8 steel land- 0 0 5.4 22.8
ing mat 6 k.2 29.1
12 4,5 23.3
18 4.9 26.3
200 0 k.9 29.2
6 4.5 28.0
12 6.0 28.4
18 8.0 28.5
3 Unsurfaced 0 (o} 10.0 23.8
6 10.0 25.h4
12 10.0 26.4
18 12.0 24.9
128 0 8.0 25.4
6 8.0 4.4
12 10.0 24.8
18 12.0 24.9
Lane &
1 Modified T11 0 0 2.3 25.1
aluminum 6 2.4 24.8
ianding mat 12+ 2.4 261
18 2.3 29.4
460 0 2.1 32.4
6 2.2 32.0
12 2-7 30'9
18 2.5 31.9
2 M8 steel land- 0 0 4.3 28.1
ing mat 6 40 28.0
12 3.3 28.9
18 3.6 28.0
142 0 4.3 27.8
6 h.2 28.7
12 L. 27.9
18 6.1 26.5
3 Unsurfaced 0 o] 1.0 24,7
6 9.0 23.4
12 13.0 25.2
62 o] 8.0 23.1
6 9.0 22.2
12 9.0 22.2
18 10.C 20.9
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Item failed at 300 coverages
due to roughness and mat
breakage

Item fajiled at 200 coverages
due to roughness

Item failed at 100 coverages
due to excessive rutting.
Traffic contimed to i28
coverages.

Item failed at 460 coverages
due to roughness

Item failed at 142 coverages
due to roughness

Item failed at (2 coverages
due to excessive rutting

# Subgrade material was heavy clay (buckshot; classified as CH) in all items.
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Fig 4. Lane 7, item 1; general view at 300 coverages (failuie)

Fig 5. Lane 7, item 1; closeup view of severe mat
break at 300 coverages (failure)
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Fig 6. Lane 7, item 1. Transverse straightedge shows
roughness at 300 coverages (failure)

Fig 7. Lane 7, item 1. Longitudinal straightedge shows
roughness at 300 coverages (failure)
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Fig 8. Lane 7, item 2, prior to traffic

Fig 9. Lane 7, item 2; general view at 200 coverages (failure)
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Fig 10. Lane 7, item 2. Longitudinal straightedge shows
roughness along mat joint line at 200 coverages (failure)

Fig 11. Lane 7, item 3, prior to traffic
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Fig 12. Lane 7, item 3.

Transverse straightedge shows

rutting at 128 coverages (28 postfailure coverages

Fig 13.

Lane 8, item 1, prior to traffic
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Fig 14. Lane 8, item 1. Transverse straightedge shows
roughness at 460 coverages (failure)

Fig 15, Lane 8, item 2, prior to traffic




Fig 17. Lane 8, item 2. Diagonal straightedge shows
roughness at 142 coverages (failure)
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Fig 19, Lane 8, item 3. Transverse straightedge shows
rutting at 62 coverages (failure)
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